Abstract: Beatragus hunteri Sclater, 1889a, is a bovid commonly called the herola or Hunter's hartebeest. B. hunteri is tawny with large preorbital glands, lyrate horns, and an inverted white chevron between the eyes. It is in the monotypic genus Beatragus. It prefers grassy plains with scattered bushes and is now restricted to a small pocket of Kenya on the border of Somalia, with an introduced population in Tsavo East National Park. B. hunteri is listed as "Critically Endangered" by the International Union for Conservation of Nature and Natural Resources.
DIAGNOSIS
Although Beatragus hunteri resembles species of Damaliscus and Alcelaphus, it can be distinguished by its horn shape, body shape, and coloration. B. hunteri has unique lyre-like horns ( Fig. 1) , with prominent annulations from their bases to the 1st one-half to two-thirds of their lengths (Sclater 1889c; Roosevelt and Heller 1914; Kingdon 1997; Butynski 2000) . B. hunteri is lighter in build than species of Alcelaphus and Damaliscus, its face length is less extreme than Alcelaphus (Butynski 2000) , and the occipital region of the skull is rounder thus more closely resembling species of Damaliscus (Roosevelt and Heller 1914) . The withers are less elevated in relation to the hindquarters than those of species of Damaliscus and Alcelaphus (Roosevelt and Heller 1914; Butynski 2000) . Coloration of B. hunteri is also distinctive, and it has an inverted, white chevron bar located between its eyes ( Fig. 1 ) that connects the white spectacles that surround the eyes (Roosevelt and Heller 1914; Butynski 2000) . Most antelopes, including many species of Damaliscus and Alcelaphus, have dark spectacles (Kingdon 1997 ). The coat is described as uniformly yellow-brown and tawny (Butynski 2000) compared with the darker themes of species of Damaliscus and Alcelaphus. Occasionally given the nickname of the "four-eyed antelope" (Bain 2010) , B. hunteri has large preorbital glands (Butynski 2000; Bain 2010 ) that also serve as an identifying feature.
GENERAL CHARACTERS
Beatragus hunteri is a tawny antelope of medium build that runs with a heavy gallop like species of Alcelaphus (Sclater 1889c) . Butynski (2000) acknowledged the white spectacles and inverted chevron between the eyes; the white underside, ears, and tail; the large preorbital glands; lyrate, sharp horns; tawny coat; and long tail, but he also noted the previously unpublished characteristics that follow. The forehead, back, withers, and fronts of the legs from knees to hooves are darker in color than the rest of the body; the base and dorsal side of the tail is tan and the tip has white and black hairs; the horns, nostrils, ear-tips, eyes, udder, and hooves are black; the sides of the belly are a lighter tawny color and become whitish tawny on the center of the belly and inner sides of the legs; and the coats of young are paler and less glossy than those of adults (Butynski 2000) .
The horns of B. hunteri are unique in formation and appearance (Fig. 2) . The horns lack a basal pedicle (Butynski 2000) , are very upright, lyrate-shaped, and very sharp, resembling the common impala, Aepyceros melampus melampus (Andanje 2002) . They begin by curving outward then slanting up and back. When viewed from the front, they create a U-shape.
Ranges of typical measurements (kg or cm) of B. hunteri, as summarized from various sources, were: body mass 73-118, head-body length 120-200, shoulder height 95-125, girth behind shoulders 121-122, ear length 18-19, tail length 30-45, and horn length 55-72 (Dracopoli 1914; Dorst and Dandelot 1970; Kingdon 1982 Kingdon , 1997 Butynski 2000 Butynski , 2013 . Additional, unpublished body measurements taken by R. Kock during the translocation of B. hunteri to Tsavo East National Park were referenced in Butynski (2000) , all of which are within the aforementioned measurement ranges. Dimorphism between male and female B. hunteri is present but slight. Males are more of a café au lait color than the rufous females (W. T. Bunderson, in litt.) and are slightly larger (Sclater 1889c; Butynski 2000; Andanje 2002 ). For example, mean total body length is 178.7 cm for males and 166.7 cm for females (Andanje 2002) . The horns of females are shorter and more slender than in males but are "proportionately larger," and the tips appear to diverge rather than converge (Sclater 1889c:376) .
The bases of the horns in males also tend to be thicker and more strongly annulated (Kingdon 1982) . Two sets of female horns collected by the Nairobi Club in the late 1800s averaged 54 cm long with an 28 cm spread, and 6 sets of male horns averaged 61 cm long with a 33 cm spread (Ward 1892) . Mean horn length is 55.4 cm for males and 42.4 cm for females (Andanje 2002) .
DISTRIBUTION
Because Beatragus hunteri has been the subject of relatively few studies, the geographical history of the species is scant. Roosevelt and Heller (1914) generalized Hunter's account of the distribution of B. hunteri (Sclater 1889c) as the north side of the Tana River from Durani to Massa in Kenya and then spreading parallel to the coast at Port Durnford in Somalia. Due to concerns about extinction, more recent studies have been conducted dealing with the shrinking populations and geographical distributions of the original and introduced populations of B. hunteri (Andanje and Ottichilo 1999; Muthoni 2007) . Butynski (2000) investigated and clarified historical accounts of the distribution of B. hunteri and declared that Hunter's account of its distribution (Sclater 1889c) was either inflated or misinterpreted. Butynski (2000:14) concluded that the historical distribution of B. hunteri was approximately "30-50 km inland from, and parallel to, the Indian Ocean, from near Garsen on the Tana River to north of Kismayu on the Juba River" and that the northern extent was probably "from about half-way between Bura and Garissa (i.e., at Massa Bubu) on the Tana River, northeast to about 0°35'N in the Lack Dere (= Lag Dera = Lake Dera) region, and then southeast to near the Juba River." In contrast, W. T. Bunderson (in litt.), after having spent 3 years just outside of the Arawale National Reserve in Kenya, deduced that H. C. V. Hunter (Sclater 1889c) and Dracopoli (1914) were correct in stating that the western extent of B. hunteri was 40°E and the northern extent was 0°35′S. B. hunteri is now found only in a small pocket of Kenya on the Somalia border (Fig. 3) . Until the 1960s and 1970s, the distribution encompassed about 17,900 km 2 , but by 1996, it had been constricted to the center and was 42% of its original size (Butynski 2000) . As the distribution has shrunk over time, virtually all extant B. hunteri live in the Garissa District of Kenya, and it remains questionable whether Somalia or the Lamu District of Kenya support any individuals at all (Butynski 2000) .
"Operation Hunter's" was established in 1963 to introduce B. hunteri to Tsavo East National Park, and another introduction was made in 1966 (Butynski 2000) . In 1963, 10-20 B. hunteri were introduced to Tsavo, 79 were there by 1996 when an additional 29 B. hunteri were added, and there were about 105 individuals in 1998 (Muthoni 2007) .
FOSSIL RECORD
The fossil record for Beatragus hunteri is limited, but current evidence suggests that the Beatragus lineage originated 3.1 million years ago (Gentry 1990; Butynski 2000) . B. antiquus Leakey, 1965 has been discovered in Olduvai Gorge Beds 1 and 2 (Tanzania), Shungura member G (Ethiopia), and Koobi Fora (Kenya) from the Early Pleistocene (Gentry 1990; Chaix et al. 2000) . B. hunteri is distinguished from the extinct and likely ancestor, B. antiquus, by a smaller overall size, a narrower skull, and less upright horn cores (Leakey 1965; Gentry 1990; Chaix et al. 2000) . B. hunteri fossils were discovered in 1931 in Olduvai Gorge Beds 1, 2, and 4 and were reported as no longer occurring in Olduvai but were part of the Somali-Abyssinian fauna (Hopwood 1951) . Fossils of B. hunteri have also been found in Omo River, Ethiopia (Gentry 1985) ; Olduvai, Tanzania (Leakey 1965); Gobaad, Djibouti (Thomas et al. 1984) ; and potentially Elandsfontein, South Africa (Gentry and Gentry 1978; Kingdon 1982; Butynski 2000) .
FORM AND FUNCTION
The dental formula is i 0/3, c 0/1, p 3/2, m 3/3, total 30 (Butynski 2013) . Many measurements have been taken of the horns (Sclater 1889c; Dorst and Dandelot 1970; Kingdon 1982 Kingdon , 1997 Butynski 2000 Butynski , 2013 and the horn length ranges from 55 to 72 cm. In males, as mentioned previously, the "ramming zone" of the horns is thickened and more annulated, and the horns have a narrower span that the similar-looking impala horns. These differences allow a male B. hunteri to be a precise rammer rather than an agile evader (Kingdon 1982) . Of additional note is the ridge of skin at the nape of the neck of male B. hunteri. This ridge is not a fat reserve or condition indicator; rather, it is just the result of thick skin moving forward when the ears are pricked (Kingdon 1982) .
ONTOGENY AND REPRODUCTION
The age and maturation of Beatragus hunteri can be assessed based on horn development (Andanje 2002; Probert 2011) . Calves are identified as individuals that are 0-6 months old without horns or with horns just barely showing; juveniles are 7-12 months old with straight horns about as long as the ears; subadults are 13-18 months old with horns that have grown outward to form an oval shape and whose tips are beginning to converge; and adults are > 18 months old with "fully developed horns who's tips run parallel to each other" (Probert 2011:93) .
Within their 1st year, most offspring leave their natal group, or original family group, and either stay alone, join a group of Grant's gazelles (Nanger granti), or form or join mixed or single-sex groups of up to 3 subadults (Andanje 2002) . Males leave their family groups at about 6 months of age and may join Grant's gazelles, mixed-sex groups of other dispersing female B. hunteri, or bachelor groups of older male B. hunteri (Andanje 2002) . At 32 months of age, males are old enough to begin their own family groups or displace a male already in control of a family group (Andanje 2002) . Most females tend to disperse from their family groups at about 9 months of age and join up with either Grant's gazelles, young males in mixed-sex yearling groups, adult males with whom they mature and form their own group, or stay solitary (Andanje 2002 ). It does not appear common for a new group to be formed by a dispersing female joining up with a lone male or for there to be frequent movement of adults among groups (Andanje 2002) . Nevertheless, in a progress report to the Hirola Management Committee and IUCN/ SSC Antelope Specialist Group, A. H. Ali and J. R. Goheen (in litt.) emphasized the difficulties of individual identification of B. hunteri due to the mixing of individuals among groups, their skittish nature, and their tendency to leave and reoccupy an area during the course of a few weeks.
The ages at which wild B. hunteri reach sexual maturity are not well known, but based on records from captive individuals, it is estimated that females mature at 1.5-2 years and first give birth at 2-3 years, and males reach adult size at 3 years but do not form territories until 4 years of age (Butynski 2013) .
Beatragus hunteri breeds seasonally. The height of the mating season is in March at the start of the main rainy season (Kingdon 1997) , and after a gestation period of about 7.5 months (Andanje 2002) , young are born in October-November at the beginning of the short rainy season (Kingdon 1997) . In Tsavo East National Park, Andanje (2002) documented births occurring as early as between August and March, but with the majority of them occurring in October and November. This seasonal timing aligns with suggested changes in the nutrition of adults and requirements of abundant and high-quality grass for offspring. Similar to other alcelaphines, neonatal B. hunteri experience a lying-up period before they and their mothers join a family herd and are very vulnerable to predators during this time (Kingdon 1982) . The most quantitative information regarding reproduction of B. hunteri is based on observations in captivity. Dvůr Králové Zoo in Czechoslovakia is one of the few zoos that have housed B. hunteri (Šmielowski 1987) . Over the span of 11 years from 1971 to 1981, reproduction of a small group of 2 male and 5 female B. hunteri was recorded (Šmielowski 1987) . Births occurred in April-November, and 80% of those were in June-October (Šmielowski 1987) . The sexual maturity of males and females was reached in their 2nd year, with 1 female mating as early as 15 months and 18 days of age (Šmielowski 1987) . One male sired 15 offspring and lived in the zoo for 10 years, 3 months, and 5 days, setting a record for the longest captive survival period of B. hunteri (Šmielowski 1987) . Gestation length ranged from 210 to 295 days, but these data appear questionable and may have been attributed to the difficulty associated with recording copulations in captivity (Šmielowski 1987) . Other proposed reasons for the data discrepancy were that estrus in female antelopes, in general, lasts for 36 h/cycle at most (more often for just a few hours per cycle) and that actual mating of antelopes lasts only minutes or seconds (Dittrich 1972) . Of the 11 zoo-born B. hunteri that reached 3 months of age, the average life span was 2 years, 11 months, and 4 days and the longest was 6 years, 5 months, and 10 days (Šmielowski 1987) . In 1979, B. hunteri at Dvůr Králové began contracting the diseases acidosis, tympanie, tuberculosis, and mycobacteriosis and the small herd was completely decimated by 1981 (Šmielowski 1987) . Kock et al. (2010) noted the maximum longevity of B. hunteri in captivity as > 22 years but without a time or place for this record. The oldest known captive B. hunteri, on record, died at 15 years and 2 months of age in 1989 at the Gladys Porter Zoo in Brownsville, Texas (Weigl 2005; Probert 2011 ). Disease and lack of management understanding make future captive projects daunting (Kock et al. 2010) .
ECOLOGY
Population characteristics.-Due to the critically endangered status of Beatragus hunteri, its population density and abundance are of heightened concern. Estimates of the size of the population vary, but the overwhelming trend is a decline of about 90% from 1913 to 1996 (Andanje 2002) . Ali and Goheen (2012) concluded that the population of B. hunteri has declined by 80% or more since 1976 and estimated that fewer than 500 individuals exist in Kenya today. The population density of B. hunteri of Arawale National Reserve, Kenya, apparently varies between 0.02-0.53 individuals/km 2 (Andanje 2002 ) and 0.93 individuals/km 2 (Njoroge et al. 2009)-a disparity that is probably due to differences in methods, study areas, and seasons between the reports (Njoroge et al. 2009 ). Data for age and sex ratios of B. hunteri are limited, but one study identified a sex ratio of 1:2.9 (male:female) before the birthing season and 1:3.8 after parturition in the Garissa District of Kenya, with no significant difference between populations in the Garissa District and Tsavo East National Park (Andanje 2002) . There is a bias toward females in the populations of Garissa and Tsavo East National Park before and after births and they had similar age structures (Andanje 2002) . Although Probert (2011-see "Ontogeny and Reproduction") followed the Andanje (2002) age classification based on horn development, the actual age classification scheme, in months, differed slightly between the 2 studies. Prior to the calving season there were adults (> 24 months old), 16-to 24-month-old, 10-to 15-month-old individuals, 4-to 9-monthold, and 0-to 3-month-old calves in a ratio of 24:7.6:7.8:1.6:1 in the Garissa District and 91:9.5:30:1:1 in Tsavo East National Park (Andanje 2002) . After the calving season, the age ratio was 45:1:7:16.5:1 in the Garissa District and 82:7.3:10:1:32.3 in the Tsavo East National Park population, following the same age order listed above (Andanje 2002) . These ratios suggest that before calving there is a bias toward adults and yearlings, while after calving there is a bias toward adults and 4-to 5-month-old individuals (Andanje 2002) .
Space use.-Beatragus hunteri favors open grasslands with low shrubs and scattered trees (Bunderson 1981; Butynski 2013 ) and avoids entering dense vegetation, thick woodlands, or areas overgrazed by livestock (Butynski 2013) . B. hunteri is distributed in local clumps due to the patchy quality of the plains that they prefer (Roosevelt and Heller 1914) . During the dry season, when suitable grasslands grow scarcer, densities of B. hunteri increase as they congregate in the fewer available quality grasslands near the Tana River and the Arawale National Reserve west of Hulugho and the Galma Galla area north of Ijara and east of Hulugho. Conversely, they disperse during the wet season (Bunderson 1981) .
The geographical distribution of B. hunteri lies north of humid savannahs and remote coastal forests and south of sparsely grassed semidesert environments (Andanje 2002) . B. hunteri lives in lightly bushed and wooded grasslands that receive 300-600 mm of rainfall annually (Andanje 2002) . The density of B. hunteri is greatest in wooded-bushed grasslands containing a species of windmill grass (Chloris mossambicensis), a species of finger grass (Digitaria milanjiana), and garas (Dobera glabra) in white, well-drained sandy soils (Andanje 2002) . B. hunteri is relatively common in open grassy plains with scattered thorn bushes composed of associations of acacia (Acacia)-myrrh (Commiphora) and evergreen garas (Dobera)-salt bush (Salvadora-Andanje 2002).
Diet.-Beatragus hunteri is primarily a grazer (Kingdon 1982; Andanje 2002 ) and predominately eats coarse grasses typical of its preferred habitat, especially horsetail grass (Chloris myriostachya), African foxtail (Cencrus ciliaris), and finger grass (Digitaria) species (Kingdon 1982; Andanje 2002:12) . However, browsing also appears to be important in the diet of B. hunteri during the dry season (Bunderson 1981) , with greater proportions of leaves consumed than stems (Andanje 2002) . Of the 24 grasses that B. hunteri of Tsavo East National Park were observed feeding on, 10 were consumed more often than the others: 2 species of windmill grasses (Chloris roxburgiana, Chloris barbata), 2 species of panicgrasses (Panicum maximum, Panicum infestum), 2 species of finger grasses (Digitaria rivae, Digitaria macroblephora), a species of dropseed (Sprorbolus helvolus), hook grass (Latipes senegalensis), African foxtail (Cenchrus ciliaris), and six-weeks three-awn (Aristida adscensionis-Andanje and Ottichilo 1999). B. hunteri are also observed to show very specific food selection behavior, for example, eating only the leaves of poorer quality, less-green plants and eating higher quality, fully green plants whole (Andanje and Ottichilo 1999) .
Diseases and parasites.-Beatragus hunteri might be immune to trypanosomiasis, which then does not limit their southern distribution; rather, they appear to be limited by poorquality habitat and the nuisance of tsetse flies (Glossina-A. H. Ali and J. R. Goheen, in litt.). Captive individuals have been vulnerable to disease (Šmielowski 1987) , but details of the disease susceptibility among wild populations are poorly understood. They seem to be most at risk from diseases transmitted by influxes of unvaccinated cattle such as rinderpest, East Coast Fever, foot-and-mouth disease, trypanosomiasis, and contagious bovine pleuropneumonia (Andanje 2002) . Although rinderpest was eradicated from the Garissa District in 2003 (J. R. Goheen, pers. comm.), the B. hunteri population suffered from a rinderpest crash in [1983] [1984] [1985] and has yet to fully recover (Butynski 2013) .
Interspecific interactions.-Bachelor herds of 2-38 young male Beatragus hunteri may form and associate with other ungulates such as coastal topi (Damaliscus topi), Grant's gazelle, fringe-eared oryx (Oryx callotis- Lee et al. 2013) , and Grant's zebra (Equus quagga boehmi-Andanje 2002). B. hunteri does not interact with kongoni (Coke's hartebeestAlcelaphus cokii), even though the 2 species co-occur in Tsavo East National Park and use similar resources (Andanje 2002) . Alcelaphus species are likely competitors but do not occur in the natural range of B. hunteri, that is, the Garissa District, and this absence of competition is perhaps one reason why B. hunteri continues to exist where it does (Kingdon 1982; Butynski 2013) . B. hunteri, in general, not just bachelor groups as mentioned above, is often found in association with Grant's zebra, southern gerenuk (Litocranius walleri), coastal topi, reticulated giraffe (Giraffa reticulata), and fringe-eared oryx (Bunderson 1981; Andanje 2002) . Association with coastal topi likely only occurs during the wet season when grazing forage is more available for both the topi and B. hunteri (W. T. Bunderson, in litt.). As described, previous records indicate that B. hunteri was found with the fringe-eared oryx or, more broadly speaking, the East African oryx (Oryx beisa). Modern taxonomy may instead imply that this is the Galla Oryx (Oryx gallarum) which, like B. hunteri but unlike the fringe-eared oryx, lives north of the Tana River (Groves and Grubb 2011; Groves and Leslie 2011) . B. hunteri avoids direct association with domestic cattle, suggesting intra-or interspecific competition (A. H. Ali and J. R. Goheen, in litt.). Nevertheless, B. hunteri occurs in higher densities near human settlements with areas grazed by cattle and a resulting abundance of short, green grass with bushes (Bunderson 1981; Andanje 2002) . Furthermore, B. hunteri shows a preference for grass that has already been grazed closely over taller grasses (Bunderson 1981) . One suggested reason for this is that short grass has a greater leaf to stem ratio and it tends to produce new growth after rain faster than taller grass (Bunderson 1981) . Slight shifts in home range can be attributed to movements of Somali herdsmen and their cattle when B. hunteri either move into an area recently occupied by the livestock, move to a nearby new area, or wait in the shade of bushes while the cattle eat during daylight hours. Then B. hunteri will eat at night when the cattle are herded to their bomas or night camps (Andanje 2002) . Drought seasons may result in severe competition when livestock graze for lengthened periods of time, sometimes into night (Andanje 2002; Muthoni 2007) . B. hunteri can co-exist with cattle that graze in a mobile, pastoral fashion but an increase in cattle numbers or the implementation of ranching would likely lead to overgrazing and increased competition for available forage (W. T. Bunderson, in litt.) .
In the Garissa population of B. hunteri, causes of mortality between March 1998 and August 2000 were reported by community hirola scouts as 24.4% poaching, 37.7% predation, and 37.7% disease (Andanje 2002) . Poaching was attributed to several groups of individuals; 36.4% of poaching was committed by Somali bandits, 27.3% by the Kenya Police Reserve, 31.8% by the administration Police, and 4.5% by the Kenya Army (Andanje 2002) . Lions (Panthera leo) were the main predators (79.4% of predation mortality), and African wild dogs (Lycaon pictus) accounted for 20.6% of predatory deaths. These figures may be inflated because both of these predators may have scavenged disease-killed B. hunteri rather than hunted them (Andanje 2002) . In Tsavo East National Park, a study demonstrated that although predation of B. hunteri certainly occurs, it is the least preyed on species compared with other ungulate species (Evans 2011) . Because of the small population size of B. hunteri, even a small level of predation may have a significant effect (Evans 2011) .
BEHAVIOR
Grouping behavior.-There remains much to learn about the complex behavior of Beatragus hunteri, but a large part of what is known was initially researched by W. T. Bunderson (Andanje 2002 ) and later by Andanje (2002) and Probert (2011) . B. hunteri occurs in groups that consist of adult females, their offspring, and often but not always an adult male (Andanje 2002; Probert 2011) . These have been termed as nursery groups (Probert 2011) and as family groups (Andanje 2002) , but for clarity the term "family group" is used here. In the Garissa District these family groups ranged in size from 1 to 25 with a mean of 7.9 ± 4.15 SD individuals and in Tsavo East National Park they ranged from 2 to 15 with an average of 7.3 ± 2.6 SD individuals (Andanje 2002) . Other studies have reported family groups ranging in size from 5 to 17 and 5 to 40 individuals with an average of 8.7 and 7-9 individuals, respectively (Andanje
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2002; Probert 2011). Groups of B. hunteri are generally sedentary but move to better habitat when resource availability declines. In the late dry season, aggregations of family and bachelor groups numbering more than 300 individuals have been recorded (Andanje 2002) . A single family group can occupy a home range between 26 and 164.7 km 2 overlapping that of several adult males, but the males' responses to these groups and male territoriality are not well understood (Andanje 2002) . Adult male B. hunteri hold and defend territories up to 7 km 2 of suitable habitat which they mark with their preorbital scent gland (Butynski 2013) . They display within their territories on "stamping grounds" that they establish through defecation, scraping the ground with their hooves, and tearing vegetation with their horns (Kingdon 1982; Andanje 2002) . Family groups of B. hunteri are often directed in large part by actions and decisions of a single adult male, leading the group to grasslands or shade and using a raised advantage point (including anthills) to act as a sentry (Andanje 2002) . When the male decides that it is time to leave a resting site, he often nudges every individual to get up and makes sure that all of the females are following him, occasionally requiring him to "head-toss" females that have lagged behind or traveled in the wrong direction (Andanje 2002 ). When at a grazing site, an adult male defends his group and territory from other grazers such as kongoni where they co-occur, Grant's zebras, and Grant's gazelles and defends subordinate females from attacks by dominant females (Andanje 2002) . Although an adult male in charge of a family group can be displaced by another adult male or killed by predators, only one report of male-male contact has ever been recorded by Andanje (2002) when a lone male with one female encountered a family group. The adult male chased off the lone male and the female was then absorbed into the family group. The lack of scars, torn ears, or damaged horns further supports the assumption that there is little direct contact between males (Andanje 2002) . Observations of 4 individual male B. hunteri in Tsavo utilizing several grass pastures across various family group territories suggest that lone males are not territorial and are very mobile (Andanje 2002) .
Reproductive behavior.-Mating of Beatragus hunteri was observed primarily in morning to mid-morning hours and was quick and repetitive with a mean of 5.8 ± 2.8 SD copulations in 1 mating session (Andanje 2002) . Females that gave birth typically grew rougher coats prior to parturition, but the exact cause for this is not known. Andanje (2002) reported an average labor time of 1.4 h, as identified by a restless, urinating female before she gave birth within the family herd. Of the 7 births he observed, females on average begin labor at 1240 h and the entire process from labor to when the neonate could travel with the family group was 1.67-2.67 h (Andanje 2002) . During the birthing process, females remained restless and stood, lied down, whistled, licked their vulvas, and sucked on their teats (Andanje 2002) . Females gave birth while standing up and lying down, and upon partition, mothers licked their neonates and ate the placentas (Andanje 2002) . Within the first 35-45 min after birth, neonates stood and began suckling (Andanje 2002) . After giving birth, the female and her neonate often lagged behind the rest of the family group and the rest of the family group collectively distanced itself from the new mother, perhaps to limit the new predation risk that results (Andanje 2002) . Some females isolated themselves and their neonates from the family herd, although never more than a kilometer away, and this isolation lasted from a few hours to 5 weeks (Andanje 2002) . Offspring that tried to suckle from a female that was not their mother were shunted away with a horn threat, and when older individuals of the family herd are grazing, offspring tended to associate with one another (Andanje 2002) . Suckling occurred primarily in the morning and evening hours of the day (Andanje 2002) .
Miscellaneous behavior.-Temperature appears to be a primary driver of activities of Beatragus hunteri. When ambient temperatures are greatest in the afternoon, B. hunteri rests, ruminates, and grooms in the shade and grazes in open habitats during early morning and later evening hours (Andanje 2002) . Unless there is a lack of substantial grazing habitat, groups of B. hunteri remain mostly inactive and move only when there is a need to move to new grasslands or better shade and shelter (Andanje 2002) . B. hunteri typically has a bite height of 7.4 cm ± 3.9 SD and thereby prefers a microhabitat of dry grass interspersed with new sprouting grasses (Andanje 2002) . B. hunteri rarely drinks, and based on the type of foraging and examinations of stomach fat content, it is believed that they can live without water for a significant amount of time (Andanje 2002) .
A primary source of intraspecific aggression in B. hunteri occurs during competition for shaded rest areas, with a small proportion of incidents of males and females chasing maturing offspring away from the group (Andanje 2002) . Very few accounts of interspecific aggression have been made but accounts that have been made involve B. hunteri, usually a male, chasing off kongoni where they co-occur, Grant's gazelle, fringe-eared oryx, or plains zebra from joining a group or eating from their grazing area (Andanje 2002) . Although less alert than other prey species, sentry activity still takes up a significant portion of the daily time budget of B. hunteri, particularly for the adult male of a family group (Andanje 2002) . Playing rarely occurs, but when it does, it is only among young-of-the-year and juveniles (Andanje 2002) . Adult males mark their territory by breaking through brush with their horns and rubbing their preorbital glands on branches and the ground and then pawing and defecating to mark the spot (Andanje 2002) .
GENETICS
The karyotypes of the Damaliscus lunatus group (2n = 36) and Beatragus hunteri (2n = 44) showed enough differences that the 2 species should not be considered conspecific (Kumamoto et al. 1996; Groves and Grubb 2011) . The differences in their chromosomes are the "two simple centric fusions and two 126 MAMMALIAN SPECIES 49(955)-Beatragus hunteri monobrachial chain-complex formations" (Kumamoto et al. 1996:620) . Hybridization between the 2 species has not been recorded (Ansell 1977) ; hybridization would form long chain-XIII complexes in the hybrid that would result in meiotic impairment and thereby prevent further crossbreeding and maintain their isolation (Kumamoto et al. 1996) . Kumamoto et al. (1996) concluded that such chromosomal evidence supported recognition of at least a subgenus for Beatragus, but they did not definitively state whether to issue it the status of full genus. Pitra et al. (1998 ) supported Gentry's (1990 contention that B. hunteri is the only living species of a monotypic lineage. In a molecular analysis of the mitochondrial cytochrome-b gene, B. hunteri was repeatedly recognized as a unique clade distinct from the Damaliscus clade using 3 separate methods of phylogenetic reconstruction (Pitra et al. 1998) . B. hunteri was phylogenetically closer to Alcelaphus and Sigmoceros than to Damaliscus (Pitra et al. 1998) . The Beatragus and Damaliscus clades split from each other relatively recently and therefore have few genetic characters to support either clade (Pitra et al. 1998 ). The aforementioned behavioral (flehmen) and karyological differences coupled with the DNA evidence produced by Pitra et al. (1998) provide substantial reason to place B. hunteri in a separate genus.
CONSERVATION
Beatragus hunteri is listed as "Critically Endangered" by the International Union for Conservation of Nature (2008) . This species is currently limited by predation and food availability, and is primarily imperiled by habitat loss due to overgrazing, fire suppression, and elephant (Loxodonta africana) extirpation especially in the northern and eastern areas of its former distribution (A. H. Ali and J. R. Goheen, in litt.). B. hunteri is now being pushed south into grasslands of the Boni forest that it had previously avoided perhaps because of the tsetse fly and less suitable grasslands (A. H. Ali and J. R. Goheen, in litt.). The introduced Tsavo population is small but stable (Probert et al. 2014 ) and subject to inbreeding, predation, poaching, translocation stresses, interspecific competition, and limited food and shaded areas (Andanje 2002) . Encroaching human settlement and the accompanying overstocking and overgrazing of cattle has degraded preferred habitats of B. hunteri such that grasslands with scattered bushes have become either too bushy or mostly bare ground (Andanje 2002) . A legacy of fire suppression and the local population declines of both elephants and black rhino (Diceros bicornis) also promote the growth of shrubs and trees, thus further contributing to the destabilization of grassland habitat preferred by B. hunteri (Ali and Goheen 2012) . In essence, changes in land use and the consequential habitat alteration disrupt the movement and use of the landscape by B. hunteri, and are the primary threats to the survival of the species (Bunderson 1981) . Poaching also negatively impacts B. hunteri and is thought to be practiced by many groups including the Pokomo tribe, Somalis, Administrative Police, Kenyan Police and Army, Police Reserves, and bandits (Andanje 2002) .
Little is known about the local views of B. hunteri but recently, village-based meetings and other forms of public outreach and media are being established to instill a sense of local responsibility in the conservation of B. hunteri and its natural environment (Ali and Goheen 2012) . It is hoped that its charisma and association with superior grasslands can make B. hunteri a spotlight species for the Horn of Africa's ecosystems (A. H. Ali and J. R. Goheen, in litt.). Further optimism stems from the real possibility that moderate funding can support a successful conservation plan for this species because of its economic and cultural value for locals. Local Somali clans are eager to improve the status of B. hunteri because good rangelands are also beneficial for their cattle and improving rangeland management may thereby promote future compatibility between B. hunteri and livestock (A. H. Ali and J. R. Goheen, in litt). Additionally, the Somali clans typically do not poach or eat bushmeat and, in fact, mythically revere B. hunteri (A. H. Ali and J. R. Goheen, in litt.). Immediate action is necessary to prevent the extinction of B. hunteri including increasing the total amount of protected and predator-proof land, community-based conservation plans, and anti-poaching programs (Butynski 2013) . Further research regarding the specific factors that limit the growth of B. hunteri populations and how they can be influenced to encourage growth would benefit management efforts (Butynski 2013) . Simultaneously, research on the physiological requirements of B. hunteri is required for the establishment of self-sustaining captive populations (Butynski 2013) .
